Sixty-one consecutive patients in the Intensive Care Unit requiring central venous lines (CVC) for five or more days were randomized to receive either a standard triple lumen CVC (STD/CVC) or a silver sulphadiazine and chlorhexidine impregnated CVC (SSD/CVC). Data from the 54 patients who completed the trial show a reduced infection rate (positive tip culture) in the SSD/CVC group (4 out of 28) compared to the STD/CVC group (10 out of 26) (P<0.05).
Morbidity and mortality related to indwelling medical devices remain a major source of concern and cost to hospital systems throughout the world. More than 50,000 cases of catheter-related bacteraemia occur annually in the U.S.A 1 . Catheterrelated infections are associated with a mortality of 20% 2 . Strategies to minimize the detrimental effects of central venous catheters (CVCs) are continually being sought.
A recent advance aimed at reducing the rate of catheter-related sepsis (CRS) and another designed to facilitate the diagnosis of infected CVCs are the subjects of this study. The first study aim was to compare the catheter infection rate in standard, non-impregnated triple-lumen CVCs (STD/CVC) (Arrow-Howes™ Multi-lumen central venous catheterization set, Arrow International Inc., Reading, PA, U.S.A.) and silver sulphadiazine and chlorhexidine impregnated CVCs (SSD/CVC) (Arrow-Howes™ Multi-lumen central venous catheterization set with ARROWgard™, Arrow International Inc., Reading, PA, U.S.A.). The use of the SSD/CVC has previously been shown to reduce the rate of CRS 3, 4 .
Secondly, the newly-available fibrin analysing system (FAS) brush (FAS Medical Ltd, London, U.K.) was evaluated. The FAS brush may represent an advance in the diagnosis of colonization/infection of intravascular devices while in situ, thereby reducing the need for unnecessary catheter changes. It consists of a fine brush attached to a wire which can be threaded down the distal lumen of CVCs in order to sample the fibrin clot deposited at the catheter tip ( Figure 1 ). The principal aim of this study was to evaluate the diagnostic accuracy of the FAS brush system for the early identification of CVC colonization in both the STD/CVCs and the SSD/CVCs.
The twofold aims of the study therefore were:
1. to compare the infection rates as determined by CVC tip cultures in two groups (STD/CVC vs SSD/CVC) in patients in the ICU who required a CVC to remain in situ for at least five days. 2. to determine whether the FAS brush was able to detect infection early (day 3) within the CVC and to calculate the sensitivity and specificity of the FAS brush in diagnosing CRS (positive tip culture) at the time of CVC removal (day 5 to day 7).
MATERIALS AND METHODS
Institutional ethical approval was granted. Sixtyone consecutive patients admitted to the ICU who met the inclusion criteria below were then enrolled.
ICU patients who required a CVC for drug administration, parenteral nutrition or monitoring purposes and who were expected to have the device in situ for at least five days were eligible for the study. The CVC had to have been inserted in either the ICU or the operating room (OR). An aseptic technique was used for insertion which included cleaning the proposed insertion site with chlorhexidine 0.5% in alcohol and then draping the insertion site with a sterile towel. Once inserted, the CVC insertion site was covered with a transparent dressing (Opsite IV 3000, Smith and Nephew Medical Ltd, Hull, U.K.). Patients were withdrawn from the study if the CVC was removed before five days, or if the patient died during the fiveday study period.
Sixty-one consecutive patients presenting to the ICU who met the inclusion criteria were randomly assigned to receive either a STD/CVC (n=29) or a SSD/CVC (n=32). The CVCs were evaluated at day 3 and at removal on day 5 to day 7 by means of the following:
Day 3
An FAS endoluminal brush ( Figure 1 ) was used to sample the endoluminal surface and the fibrin clot at the tip of the CVC. The FAS brush was introduced via the distal port of the triple-lumen CVC until it could be felt exiting the end of the catheter, before being withdrawn back into its protective sheath. Strict asepsis was maintained at all times. The operator wore sterile gloves, and the catheter hub was placed on the sterile field (provided in the pack with the FAS brush) after the hub had been cleaned with a 70% isopropyl alcohol swab (Webcol, Kendall Healthcare, Mansfield, U.S.A.) and allowed to dry. A "no-touch" technique was used to clean the catheter hub using sterile disposable plastic forceps. The FAS brush was then sent for microbiological assessment.
Days 5-7
The FAS brushing was repeated immediately prior to CVC removal, and then the CVC removed. The tip (distal 2 cm) of the CVC and the FAS brush within its protective sheath were then sent for microbiological assessment.
Microbiological assessment
The FAS brushes and tips were analysed as follows-
FAS brush:
The brush was cut off into 1 ml of phosphate buffered saline (PBS) at pH 7.2 using alcohol-flamed side-cutters. This was then vortexed for 30 seconds, before taking a 10 microlitre (µl) and a 100 µl aliquot using an Oxford pipettor. The aliquots were streaked onto separate blood agar plates with a loop and labelled "10" and "100" to indicate the dilution factors. The colonies of each morphological type were then counted and the colony forming units per millilitre (CFU/ml) calculated. Colony counts greater than 10 CFU/ml were considered positive.
CVC tip:
The tip was removed from the sterile jar and rolled on both blood agar and cysteine lactose electrolyte CENTRAL VENOUS CATHETERS REVISITED Anaesthesia and Intensive Care, Vol. 24, No. 3, June 1996 FIGURE 1: Detail of the brush head of the FAS brush system deficient (CLED) plates, using the technique described by Maki 5 . More than 15 CFU/ml were deemed to represent a positive tip culture. Organism identity and antibiotic susceptibilities were then determined and reported as per laboratory protocol.
Statistical analysis
Unpaired t tests and Chi-squared tests were used to compare the results from the two groups (STD/CVC vs SSD/CVC). Sensitivity and specificity were calculated for positive FAS brush cultures versus the total positive CVC tips (STD/CVC and SSD/CVC combined).
RESULTS
Of the 61 patients enrolled, seven did not complete the five-day study period. Demographic data are shown in Table 1 .
Results for culture of the CVC tips are displayed in Table 2 . At the time of removal 10/26 STD/CVC tips were colonized compared with 4/28 SSD/CVC tips (P<0.05).
The results from FAS brush analysis at day 3 and at the time of CVC removal (days 5-7) are shown in Table 3 . The FAS brush system failed to detect catheter colonization on 11/14 occasions at the time of CVC removal. There were no false positive FAS brush cultures. Compared with CVC tip culture, as the gold standard for CVC colonization/infection, the FAS brush had a specificity of 100% and a sensitivity of 21% (i.e. frequent false negatives).
The most common organisms cultured on both the CVC tips and the FAS brushes were Staphylococcus epidermidis and gram-negative bacilli (Acinetobacter and Citrobacter species).
DISCUSSION
Despite the small sample size, there is a significant difference in CVC infection rates between the STD/CVCs and the SSD/CVCs. This is in keeping with previous larger studies 3, 4 and would support the use of impregnated CVCs in the Intensive Care Unit.
The FAS brush in this series was not able to provide early warning of impending catheter infection, with only one positive FAS brush culture at day 3, from the total group (of 54) who went on to have 14 positive CVC tip cultures when the CVCs were removed. Also, FAS brushes sent for analysis at the time of CVC removal produced a very low yield (21% sensitivity) of positive cultures compared with the CVC tip cultures. The specificity was 100%. This low sensitivity makes the FAS brush unsuitable as a reliable screening technique for CVC infections. Suspicion of an infected CVC as a source of sepsis would still mandate the removal of the CVC, despite a negative FAS brush culture.
The current study contrasts with an earlier study by Tighe et al 6 , which showed a sensitivity of FAS brush cultures of 82% in comparison with CVC tip culture. Although both studies use similar methodology, the previous authors do not state the lower limit of positivity for brush cultures. It is possible that by lowering the number of CFU/ml (i.e. by plating the entire 1 ml of PBS and counting all colonies), sensitivity could be increased. By doing this, a further two brush cultures in our series would become positive. However, in both cases this growth was mixed and in neither case was there a correlation with the tip culture.
It is possible that the FAS sample obtained on day 3 in our study removed the fibrin clot on the endoluminal surface, thereby reducing the positive findings (i.e. the sensitivity) at days 5-7. Also, the sample taken at day 3 may have occurred too early in the process of development of catheter infection/ colonization to produce positive results.
Tip culture using the Maki technique 5 is recognized to be a sensitive, if not overly specific, test for CRS. These characteristics make this test a simple method, well-suited as a screening test for CRS. Although the FAS brush looks even more attractive for this pur-P. V. VAN pose, its low sensitivity in this series makes it unsuitable for routine use in the diagnosis of CRS. This study supports the change in our ICU to use of the SSD/CVC in order to reduce CRS, but does not yet allow us to consider the routine use of the FAS brush in the diagnosis of CRS.
